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Description 

The present invention relates to an Improved 
method of disease therapy with cytotoxic agents, 
including anticancer, antimicrobial, anti-autoimmune 
disease and anti-organ-rejection therapy, wherein 
cytokines are used to prevent, mediate or reverse 
radiation-induced or drug-induced or antibody-In- 
duced toxicity, especially to hematopoietic cells. 

Most forms of nonsurgical cancer therapy, 
such as external irradiation and chemotherapy, are 
limited in their efficacy because of toxic side ef- 
fects to normal tissues and ceils, because of the 
limited specificity of these treatment modalities for 
cancer cells. This limitation Is also of importance 
when anti-cancer antibodies are used for targeting 
toxic agents, such as isotopes, drugs, and toxins, 
to cancer sites, because, as systemic agents, they 
also circulate to sensitive cellular compartments 
such as the bone marrow, in acute radiation injury, 
there is destruction of lymphoid and hematopoietic 
compartments as a major factor in the development 
of septicemia and subsequent death. 

in the «eld ol organ transplantation, the recipi* 
ent's cellular immune response to the foreign graft 
Is depressed with cytotoxic agents which affect the 
lymphoid and other parts of the hematopoietic sys- 
tem. Graft acceptance is limited by the tolerance o 
the recipient to these cytotoxic chemicals, many o 
which are similar to the. anticancer (antiproliferative) 
agents. Likewise, when using cytotoxic anti- 
microbial agents, particularly antiviral drugs or 
when using cytotoxic drugs for autoimmune dis- 
ease therapy, e.g.. in treatment of systemic lupus 
erythematous, a serious limitation is the toxic ef- 
fects to the bone marrow and the hematopoietic 

cells of the body. 

Many different approaches have been under- 
taken to protect an organism from the side effects 
of radiation or toxic chemicals. One approach is to 
replace bone marrow cells after toxicity has deveh 
oped. Another is to inject a chemical blocker which 
competes lor the site of action of the toxic drug. 
Still another method is to give agents which affect 
DNA repair mechanisms such as the chemical 
radioprotection afforded by thiol compounds. 

Neta et al. (J. Immunol. 135:2483-2485. 1986) 
showed that pretreatment with recombinant 
interleuk.n-1 (IL-1) protects mice in a dose-depen- 
dent manner from the lethal effects of external 
beam irradiation, when the IL-i was given 20 hr 
before irradiation. Administering IL-1 4 hr before 
irradiation significantly reduced the radioprotective 
effects of IL-1. However. IL-I cannot be admin- 
istered too long before irradiation, because these 
authors also found that at 45 hr before irradiation, a 
drastic reduction in survival, as compared to the 
mice given IL-1 at 20 hr before irradiation, was 



achieved. Thus, this study indicated that IL-1 
should be given at a critical period before lethal 
irradiation. 

This was the first evidence that a cytokine, 

5 which acts as a differentiation-inducing and 
maturation-inducing agent for a variety of cells, can 
initiate radioprotective events in vivo when given 
prior to external beam Irradiation. However, other 
kinds of immunomodulators have been reported to 

to confer radioprotection. Numerous impure microbial 
components, such as lipopolysaccharide, which are 
now recognized to enhance hematopoietic and im- 
mune functions, were shown to have radioprotec- 
tive activity more than thirty years ago (Smith et 

75 al.. Am J. Physiol. 109:124-130, 1957: Mefford et 
al Proc. Soc. EXP. Biol. Med. 83:54-83. 1953; 
Ainsworth and Chase, Proc. Soc. EXP. Biol. Med. 
102:483-489.1959). 

The effects of IL-1 are mediated through the 

20 induction of colony stimulating factor (CSF) (Vogel 
et al., J. Immunol. 13B:2 143-21 18. 1987. one of 
many hematopoietic growth factors induced by IL-1 
stimulation of endothelial cells (Broudy et a^J. 
Immunol. 139:484-468. 1987; Lee et al.. EXP. 

25 Hematol. 15:983-988, 1987: Takacs et aL, J. 
Immunol. 138:2124-2131. 1985). However, It was 
shown by Neta et al. (Lymphokine Res. 5:s105, 
1986; J. Immunol. 140:108-111. 1988) that human 
recombinant granulocyte CSF (rO-CSF) or 

30 granulocyte-macrophage CSF (GM-CSF) alone do 
not confer radioprotection. but do work synergisti- 
cally with IL-1 to prevent radiation death in mice. 
Interestingly, this study also showed that mouse 
strains react differently to radiation and the 

as radioprotection of IL-1, thus making extrapolation of 
such effects to other species, especially humans, 
difficult This lack of radiation protection by the 
CSPs alone is in contrast to their being able to 
induce a recovery of neutropenia in mice treated 
with the anticancer drug, 5-lluorouracil (5-FU) 
(Moore and Warren, Proc. Natl. Acad. SC.. USA 
84-7134-7138, 1987). Likewise, these authors re- 
ported that the neutropenic effects of 5-FU could 
be reduced by treating the mice with the cytokine 
45 4 hr after giving the 5-FU. and that there was a 
synergy of IL-1 and G-CSF in acceleration of 
neutrophil regeneration. These studies indicate, 
when compared to the work of Neta et al. (cited 
above) for radiation protection, that different time 
so schedules are needed for IL-1 application in drug- 
induced or external beam irradiation-induced 
myelosuppression. and that the cytokines can act 
differently in their ability to prevent radiation- or 
chemotherapy-induced myelosuppression. 
5 5 Although it has been shown that an important 
function of IL-1 is as an immune stimulator, a 
plethora of other properties have been ascribed to 
this substance, as contained in the reviews of 
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Dinarello (Rev. Infectious DIS. 6:51-95. 1984: Op- 

penheim et a!.. Immunology Today 7:45-66. 1 986; 

Umedico et at.. Cold Spring Harbor Symp. Ouantit 

Biol. 51:631-639. 1986): 

1. Stimulation of mouse thymocyte activation 
(Lomedico et aL Nature 312:458, 1984): 
2 Stimulation of human dermal fibroblast prolif- 
eration (Dukovich et at.. Clin. Immunol. Im- 
munopathol. 38:381. 198B: Gubler et al.. J. Im- 
munol., 136^492, 1986): 
3. Stimulation of IL-2 production (Kilian et al., J. 
Immunol. 136:4509. 1988); 

4 Stimulation of PGEa and cotlagenase produc- 
tion by human rheumatoid synovial cells and 
dermal fibroblasts (Dukovich et al.. Clin. Im- 
munol, tmmunopathol. 38:381. 1988; Gubler et 
al J. Immunol. 136:2492, 1986); 

5 Stimulation of arachidonic acid metabolism m 
liver and smooth muscle cells (Levine and Xiao, 
J. Immunol. 135:3430. 1985); 

6. Stimulation of metallothionetn gene expres- 
sion in human hepatoma cells (Karin et al.. Mol. 
Cell. Biol. 5:2886, 1985); 

7. Stimulation of synthesis ol certain hepatic 
acute-phase proteins (Bauer et a!.. FEBS Lett. 
190:271. 1985; Ramadori et at.. J- EXP. Med. 
162:930. 1985; Perlmutter et al., Science 
232:850. 1886: Westmacott et al.. Lymphokine 
Res. 5:87, 1986); 

8 Stimulation of bone resorption in vitro (Gowen 
and Mundy. J. Immunol. 136:2478. 1986); 
9. Stimulation of ACTH production in a pitu.tary 
lumor cell line (Woloski e t al.. Science 230: 
1035.1985); . 
10 Cachectin-like activity {tumor necrosis fac- 
tor) to suppress lipoprotein lipase activity in 
adipocytes (Beutler et al. J. EXP. Med. 161:984. 

If Activity as B-cell growth and differentiation 
factor {Pike and Nossal, Proc. Natl. Acad. Sci. 
USA 82:8153, 1985); 

12 Stimulation of platelet-activating factor pro- 
duction In cultured endothelial cells (Bussolino 
et al. J- Ctln INvest 77:2027. 1986); and 
13. Stimulation of monocyte- or T-cell- mediated 
tumor celt cytotoxicity (Lovett et al. J. Immunol. 
136-340-347. 1988: Onozaki et al.. J. Immuno. 
135:314-320. 1985; Farrar et al., J. Immunol. 
123:1371-1377, 1980). 

Whereas the above listing refers to in vitro 
effects of IL-t. M m vivo has been shown in 
rodents to (D be pyrogenic (McCarthy et al Am 
j cun Nutr. 42:1179. 1985; Tocco-Bradley et aK. 
P^ Soc. Exp. Biol. Med. 182:263. 1986). (2) 
promote leukocytosis 

Bradley el al., Proc. Soc. Exp. B.oi. Med. 1 82 263. 
19B6). and hypoferremla (Westmacott et aL Lym- 
phokne Res. 5:87. 1986). (3) induce a transient 



suppression of food intake (McCarthy et al.. Am. J. 
Clin Nutr. 42:1179. 1985). (4) stimulate accumula- 
tion of procoagulant activity in endothelial cells 
(Nawroth et al. Proc. Nati. Acad. Sci. USA 83:3460, 
s 1986) (5) induce a local inflammatory response in 
the skin (Granstein et al.. J. Clin. Invest. 77:1020. 
1986), and (6) inhibit the growth of munne syn- 
geneic tumors (Nakamura et al G.ann 77:1734-1739 
1986) Therefore, the demonstration that mice can 
10 be protected from lethal doses of external beam 
irradiation by prior administration of IL-1 (Neta et 
al. J. Immunol. 136:2483. 1986). alongside all these 
other actions, does not predict that it will be usefu 
in humans when given during and/or ^external 
,s beam irradiation, internally administered irradiation, 
or systemic cytotoxic chemotherapy. 

Cancer therapy using anticancer cytotoxic 
radioisotopes and drugs is well known. It is also 
well known that radioisotopes, drugs, and toxins 
20 can be conjugated to antibodies or antibody frag- 
ments which specifically bind to markers which are 
produced by or associated with cancer cells, and 
that such antibody conjugates can be used lo tar- 
get the radioisotopes, drugs or toxins lo tumor sites 
25 to enhance their therapeutic efficacy and minimize 
side effects. Examples ol these agents and meth- 
ods are reviewed in Wawrzynczak and Thorpe (in 
introduction to the Cellular and Molecular Biology 
of Cancer. L.M. Franks and N.M. Teich. eds. Chap- 
30 ter 18. pp. 378-410. Oxford University Press Ox- 
ford 1988), in Immunoconjugates. Antibody Con- 
jugates in Radioimaging and Therapy of Cancer 
C W Vogel, ed.. 3-300. Oxford University Press. 
New York, 1987). in Dillman, R.O. (CRC : Critical 
35 Reviews in Oncology/Hematology 1:357, ^ CRC 
Press Inc.. 1984). in Pastan et al. (Cell 47:641. 
1886)! in Vitetta et al. (Science 238.1098-1104. 
1987) and in Brady et al. (Int J. Rad. Oncol. Biol. 
Phys. 13:1535-1544. 1987). Other examples of tte 
« use of immunoconjugates for cancer and other 
lorms of therapy have been disclosed, ^Jg ™ 
Goldenberg, U.S. Patents 4,331 647, 4,348.376, 
4,361,544. 4,468,457. 4,444.744. 4.460.459, 
1,460,561 and 4,624,846 and in related pendtog 
4S application U.S. Serial No. 005.355 (hereinafter the 
-Goldenberg patents"), and in Rowland U.S. Pat- 
ent 4.046.722. Rodwell et al.. U.S. patent 
4 671.958, and Shih et al.. U.S. Patent 4.699.7B4. 
Use of cytotoxic agents, including immunocon- 
50 iugates for antimicrobial, particularly antiviral, ther- 
apy for autoimmune disease therapy, as well as 
for the therapy of the recipient host's ^rejection of 
foreign organ transplants, are likewise burdened by 
the hematopoietic side effects of these agents, thus 
53 limiting their therapeutic efficacy. 

Antibodies themselves can be used as 
cytotoxic agents, either by virtue of their direct e. 
g , complement mediated action upon, e.g.. mvad- 
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ing microorganisms or proliferating tumor colls, or 
by an indirect mode, e.g.. through mobilization of 
T-ceiis (e.g.. Wtler cells), an action known as 
antibody-directed cellular cytotoxicity (ADCC). 
Such antibody cytotoxicity, denoted herein as un- 
conjugated cytotoxic antibody therapy, can also 
result in compromise of elements of the 
hematopoietic system, and such adverse side ef- 
lects can bo prevented, mitigated and/or reversed 
with adjunctive cytokine therapy. 

A need therefore continues to exist for meth- 
ods of preventing, mitigating or reversing toxicity to 
myeloid and hematopoietic cells, which Is a limiting 
side effect of treatment of various diseases in hu- 
mans with cytotoxic agents. 

Objects of the Invention 

One object of the present invention is to pro- 
vide an improved method of cytotoxic therapy in 
cancer, infectious and autoimmune diseases, and 
organ transplantation wherein hematopoietic or 
myeloid toxicity produced as a side effect of expo- 
sure to a systemic cytotoxic therapy can be pre- 
vented, mitigated or reversed. 

Another object of the present invention is to 
permit higher doses of cytotoxic agents, alone or 
as immunoconjugates. to be administered to and 
tolerated by patients without unacceptable damage 
to myeloid and other hematopoietic cells and resul- 
tant dangerously low white blood cell (WBC) levels. 

A lurther object of the present invention is to 
provide a method of cancer therapy which will 
permit certain anticancer agents to be administered 
by routes which would otherwise be precluded 
because of the unacceptable level of side effects. 

Upon further study of the specification and 
appended claims, further objects and advantages 
of this invention will become apparent to those 
skilled in the art. 

Summa ry of the In vention 

These objects are achieved in the preparation 
of an agent for use in a method of therapy of 
disease or graft rejection, wherein a human patient 
suffering from a disease susceptible to treatment 
with a cytotoxic agent, e.g., cancer, autoimmune 
disease or a microbial infection, or undergoing a 
tissue or organ transplant, is treated with a thera- 
peutic amount of a cytotoxic agent which also 
produces hematopoietic or myeloid toxicity, by the 
improvement which comprises administering to the 
patient an amount effective for substantially pre- 
venting, mitigating or reversing such hematopoietic 
or myeloid toxicity of a differentiation/ maturalion- 
" inducing cytokine j^«e*-^, simultaneously with or 
subsequent to exposure to the cytotoxic agent. 



Sterile injectable preparations and kits tor use 
in practicing the method of the invention are also 
provided. 

EP-A-0256714 discloses administering an im- 
s munoloxin in combination with tL-2 to decrease or 
eliminate tumour burden. The present Invention, in 
contrast, relates to the use of cytokines to support 
the use of another therapeutic agent by alleviating 
side effects. 

w 

Detailed Description of the Preferred Embodiments 

The radioprotective effect of IL-1 in certain 
murine strains was shown by Neta et at. for exter- 

T5 nal beam irradiation by cobalt-60 gamma rays. 
These authors observed radioprotective activity of 
IL-1 in lethally irradiated mice when the cytokine 
was given 20 hours before irradiation, whereas 
giving it earlier or later did not result in a similar 

20 protection. Much radioisotope therapy is effected 
with beta emitters, alpha emitters and/or with the 
radioisotope generated in situ by neutron activation 
of Boron- "10 atoms (resulting in alpha emission 
1rom the unstable nuclide produced by neutron 

25 absorption.) It could not be predicted that radiation 
damage would be produced by similar mecha- 
nisms upon exposure to such radioisotopes, nor 
that cytokines would serve as radioprotectors 
against such radioisotopes in human patients. In 

oo light of the varied physiological effects of cytokines 
and the limited clinical data for their use in hu- 
mans, it could not bo predicted whether particulai 
cytokines might have any radioprotective effects in 
humans or, if so. when and how they should be 

35 administered to achieve such effects. 

ft could not be predicted that drug- or toxin- 
induced hematopoietic or myeloid toxicity would 
respond to cytokine treatment in humans. More- 
over, the aforementioned work of Moore and War- 

40 ron indicates that different time schedules are 
needed for IL-1 to have its protective effects in 
drug-induced or radiation-Induced myelosuppres- 
sion. Further, other growth factors such as G-CSF 
and GM-CSF behave differently in radiation or 

46 drug-protection, suggesting that the myelosuppres- 
sion may be different. 

This previous work could not predict thai si- 
multaneous or subsequent administration of a 
cytokine in humans would mitigate or reverse 

so myeloid or hematopoietic toxicity. 

Cytokines, or growth factors, are hormone-like 
peptides produced by diverse celfs and are ca- 
pable of modulating the proliferation, maturation 
and functional activation of particular cell types. 

55 Herein, cytokines refer to a diverse array of growth 
factors, such as hematopoietic cell growth factors 
(e.g., erythropoietin, colony stimulating factors and 
interleukins). nervous system growth factors (e.g., 
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glial growth factor and nerve growth factor), mostly 
mesenchymal growth factors (e.g., epidermal 
growth factor).) platelet-derived growth factor, and 
Fibroblast growth factor I. II and HI. but in this 
invention excluding interferons. 

It will be appreciated that there may be several 
cytokines that are involved in inducing cell differen- 
tiation and maturation, and that cytokines may have 
other biological functions. This also makes it dif- 
ficult to predict whether a safe and restricted bio- 
logical effect can be achieved in humans, such as 
prevention, mitigation or reversal of myelosuppres- 
sion. In the case of 11-1. there may be several 
forms, such as IL-1 -alpha and IL-1-beta. which nev- 
ertheless appear to have a similar spectrum of 
biological activity. Preferred cytokines for use in 
the method and compositions of the invention are 
lymphokines. Le.. those cytokines which are pri- 
marily associated with Induction of eel! differenti- 
ation and maturation of myeloid and possibly other 
hematopoietic cells. A preferred lymphokine js M. 
Gthor ouoh tympho l rinoo inoludo> but ore not l imited 
to; 0 OOF, M CCn OM CSf, Mutti C8F (IL 3), and 
It Q (T ooW g f o^th footor. TCfiF) . IL-1 appears to 
have Its effect mostly on myeloid cells. I L 3 affoote - 
mortlj locate IU3 m.iHinln nmntrgrv Ivm - 

phooytoo- G CCF offooto moctly granulocyte and 
myo l oid co l ic M CCF affooto mostly moorophago 
oollc. 9H- roF " ffnrtr hn!h "ranti l ocvter a n d 
moorophage. Other growth factors affect immature 
platelet (thrombocyte) cells and erythroid cells. 

The cytokines can be used alone or in com- 
bination to protect against, miligate and/or reverse 
myeloid or hematopoietic toxicity associated with 
cytotoxic agents. Examples of possible combina- 
tions include IL I ■ G CCr. II. 1 ' 11 H, 0 ffffF * 
-ft-e; IL-1 ♦ platelet growth factor. Certain com- 
binations will be preferred, depending on the matu- 
ration state of the target cells to be affected, and 
the time in the coursB of cytotoxic action lhat the 
protective agent needs to be administered, For 
example, in patients with depression of several 
hematopoietic cell types (e.g.. myeloid, lymphoid 
and platelet), a combination of IL-1 + IL-3/and/or 
platelet growth factor is preferred, while more se- 
vere depression of the myeloid series may require 
such combinations as IL-1 + G-CSF. Certain 
cytotoxic agents have greater compromising effects 
on particular hematopoietic elements, either be- 
cause of the nature of the agent or the dosage 
necessary to achieve a therapeutic effect, and the 
appropriate choice, dosage and mode of admin- 
istration of cytokine(s) will follow from such effects. 

Additionally, the cytokines can be used in com- 
bination with other compounds or techniques for 
preventing, mitigating or reversing the side effects 
of cytotoxic agents. Examples of such combina- 
tions include, e.g., administration of IL-1 together 



with a second antibody for rapid clearance, as 
described, e.g.. in Goldenberg. U.S. Patent 
4,624.846. from 3 to 72 hours after administration 
of a targeted primary antibody or antibody frag- 

5 ment conjugate (with a radioisotope, drug or toxin 
as the cytotoxic component of the immunocon- 
jugate) or of a non-conjugated drug or toxin, to 
enhance clearance of the conjugate, drug or toxin 
from the circulation and to mitigate or reverse 

10 myeloid and other hematopoietic toxicity caused by 
the therapeutic agent 

In another aspect, cancer therapy often in- 
volves a combination of more than one tumorlcidal 
agent e.g., a drug and a radioisotope, or a 

is radioisotope and a Boron-10 agent for neutron- 
activated therapy, or a drug and a biological re- 
sponse modifier, or an antibody conjugate and a 
biological response modifier. The cytokine can be 
integrated into such a therapeutic regimen to maxi- 

20 mize the efficacy of each component thereof. 

Similarly, certain antileukemic and antilym- 
phoma antibodies conjugated with radioisotopes 
that are beta or alpha emitters can induce myeloid 
and other hematopoietic side effects when these 

26 agents are not solely directed to the tumor cells, 
particularly when the tumor cells are in the circula- 
tion and in the blood-forming organs. Concomitant 
and/or subsequent administration of the cytokine is 
preferred to reduce or ameliorate the hematopoietic 

30 side effects, while augmenting the anticancer ef- 
fects. 

In addition to preventing, mitigating or revers- 
ing the myelosuppressive or other hematopoietic 
side effects ol the therapy, cytokines such as, e.g., 

35 IL-1, can have anticancer effects (Nakamura et at., 
Gann 77:1734-1739, 1986; Nakata et a!.. Cancer 
Res. 48:584-588, 1988). and therefore are capable 
of enhancing the therapeutic effect ol the targeted 
agents when used in combination with these other 

40 therapeutic modalities. Thus, another aspect of the 
present invention is to maximize the antiprolifera- 
tive activity of the cytokine by conjugating it to the 
targeting antibody to form a heteroconjugate. Since 
the cytokines are polypeptides, conjugation to the 

45 antibody can be performed using any of the con- 
ventional methods for linking polypeptides to anti- 
bodies; These include, e.g.. use of the heterobifun- 
ctionai reagent N-succinimidyl 3-<2-pyridyldHhio>- 
propionate (SPOP), according to published proce- 

60 dures, e.g., that of Carisson et at, Biochem. J. 
173:723-737, 1978. use of giutaraldehyde. Car- 
bodiimide or like condensing and/or linking 
reagents. 

It is preferable to achieve a high ratio of the 
55 cytokine to the antibody without affecting the let- 
ter's immunoreactivity and targeting properties. 
Thus, it may be advantageous to use a carrier for 
the cytokine and to link a plurality of cytokine 
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molecules to the carrier, which is then linked to the 
antibody. A particular* effective method tor, achiev- 
ing this result is to use the method ol Shin et a .. 
PCT/US Application Serial No.. 87/00406, where.n 
an addend is conjugated to a polymer such as an 
aminodextran, which is then site-specifically hnked 
to the oxidized carbohydrate portion of an antibody. 
Depending upon the cytokine and antibody used. 
20 to more than 100 cytokine molecules per Im- 
munoglobulin molecule can be attached without 
affecting the antibody appreciably, and in some 
circumstances 100 to 1.000 molecules of cytokine 
per antibody molecule can be achieved. 

Use of 11-1 as the cytokine in this conjugate is 
preferable if a cytokine with antitumor activity is 
desired to potentiate the targeting antibody s et- 
(acts, especially If the latter is conjugated wrth a 
toxic radioisotope or drug. If the target.ng arrt.body 
circulates and deposits In other normal organs, 
such as the bone marrow, then the presence of the 
cytokine is important to prevent, mitigate or reverse 
the hematologic side effects that would normally 
result. Since some of the cytokines have lymphoid 
effector cell functions for tumor cell killing (e.g.. IL- 
2) the heleroconjugate of this Invention provides a 
multimodal therapy to the target, whether it be a 
cancer, an infection, or another lesion that is un- 
responsive to more traditional measures. 

As mentioned, depending upon the circum- 
stances, an appropriate dose of the cytokine can 
be administered frfef-te. simultaneously with or 
subsequent to the administration ol the therapeutic 
agent. The object will be to maximize the cytotoxic 
activity of the agent on the pathological lesioa 
such as cancer cells or infectious organisms, while 
minimizing toxicity ^to the myeloid and other 
hematopoietic cells. Careful monitoring of the WBC 
and other bl ood elements, In cluding but not limited 
-to erythrocyte (red btood cell/KBL.) cou^throm- 
bocyte (platelet) count, and including a differential 
WBC analysis to monitor the myloid/lymphotd se- 
ries as wen as the bone marrow hematological 
picture during the course of therapy, with particular 
attention to possible depletion of myeloid lymphoid 
forms, but also the status of immature erythrocytes, 
myelocytes, lymphocytes and thrombocytes wr» 
permit optimization of the cytokine treatment. De- 
pending upon which hematologic element is ad- 
versely affected, the choice of cytokine and admin- 
istration schedule can be individualized in each 
circumstance. Including the combnation of 
cytokines, such as IL-1 + «--3. U + «--2. IL-1 + 
GM-CSF IL-1 + Platelet growth factor. 

Correlation of the choice of cytokine, singly or 
In combinations, and doses thereof, to hematotox- 
icity is important, sine* each cytokine generally 
has its enact mostly on particular hematopoietic 
elements. For example. II a cytotoxic agent has 



both severe myeloid and thrombocytta toxicity, the 
combination of IL-1 and IL-3 In a 1:1 or 2:1 (or 
higher) ratio will be advantageous. Thus, reduction 
In the WBC count to a level below about 2,000 and 

s platelets to a level below about 20.000 can be 
Teversed by administration of from about 1 ug to 
about 500 ug. preferably 5-100 ug, more P«ferably 
about lOug of rlL-1 in a single dose, together wrth 
or followed by administration of from about 1 ug to 

,o about 200 ug. preferably 6-60 ug. more preferably 
about 5 ug of IL-3. The applications -cm be _re- 
peated. with the reversal ol the myeloid and plate- 
let depressions occurring within about 5-20 i days, 
usually about 7 days. The ordinary skilled clinician 

is will appreciate that variations in the timing and 
dosage of cytokine administration and cytokine 
combinations and dosages are a function of the 
cytokine used, the nature of the bone marrow 
and/or other hematopoietic element depressed, and 

„ the nature of the pattern (e.g., prior toxicrty affect- 
ing bone marrow status) and the cytotoxic agent 

and protocol. . 

The method of this invention is particularly 
useful for the treatment of bone pain in patients 
25 with bone metastases and primary bone cancers, 
in such cases, radionuclide therapy has beenfound 
to be effective and safe, particularly with *a .in- 
duction of Sr-89. Y-90 and Re-186 or I Re-18ft 
either alone or conjugated to an antibody or a 
so bone-seeking chemical such as orthophosphate or 
diphosphonate. Chemotherapeutic agents, e.g.. 5- 
nuorouracil (5-FU). have also been known to contrpl 
bone pain in patients with metastatic carcinoma. P- 
32-orthophosphate can be administered in several 
as ways, including single doses ol about 3 to 10 mC. 
multiple consecutive doses of about 1.5 mO. or 
multiple Intermittent doses of 7 to 10 mCi as clini- 
cally required. In multiple and irterrnittem dose 
schedules, total doses can range from 5 to 20mCi. 
<o depending on patient response and s,de ettectejn 
order to reduce the myelosuppression of this treat- 
ment and increase the effects J*™ 
and possibly also inhibit tumor growth, these doses 
can be increased by from about 10% to about 
« 35%. preferably 15 to 25%, by ^"Itoneous ad- 
ministration of continuous or intermittent doses of 
about 5 to 20 ug of IL-1. more preferably single 
repeated doses of 5-10 ufl IL-1. extending to sev- 
eral days post-radionuclide therapy. Similarly, Re- 
so taeVhosphonates can be used for bone pain 
palliation in single doses of about 5 to 0 mCi 
repeated up to three limes, under s 
and post-therapy administration of IL-1 (5-10 ug) 
alone or in combination with IL-3 (2-10 ug). re- 
55 peated several times during a 1-2 week therapy 

is an effective radioisotope for treatment 
of primary and metastatic well-differentiated thyroid 
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carcinomas. A dose of 150 mCi 1-131 has been 
successful, with most clinicians administering a 
dose between 100 and 200 mCi. Bone marrow 
depression is one of the major complications, and 
limits the dose tolerated by the patient. By combin- 
ing 1-131 therapy, using a dose of 150-250 mCi 
with tL-1, at a twice weekly dose of 5-50 ug. 
preferably 10 ug each, continued to 2 weeks post- 
therapy, myelosuppression is markedly prevented 
and the higher 1-131 doses are well tolerated. If IL- 
1 therapy is instituted 1-2 days before 1*131 admin- 
istration, and continued twice weekly for 2-3 weeks, 
doses of 1-131 between 200 and 300 ma, prefer- 
ably 200-250 mCi, can be well tolerated, thus in- 
creasing the therapeutic anti-cancer dose. 

It is well known in the art that various methods 
of radionuclide therapy can be used for the treat- 
ment of cancer and other pathological conditions, 
as described, e.g.. in Harbert. "Nuclear Medicine 
Therapy", New York, Thieme Medical Publishers. 
1987. pp. 1-340. A clinician experienced in these 
procedures will readily be able to adapt the 
cytokine adjuvant therapy described herein to such 
procedures to mitigate the hematopoietic side ef- 
fects thereof. Similarly, therapy with cytotoxic 
drugs, either administered alone or as antibody 
conjugates for more precisely targeted therapy. 
e.g., for treatment of cancer, infectious or autoim- 
mune diseases, and lor organ rejection therapy, is 
governed by analogous principles to radioisotope 
therapy with isotopes or radiolabeled antibodies. 
Thus, the ordinarily skilled clinician will be able to 
adapt the description of cytokine use to mitigate 
marrow suppression and other such hepatopoietic 
side effects by administration of the cytokine be- 
fore, during and/or after drug therapy. 

It is also well known that invading microorgan- 
isms and proliferating cancer cells can be targeted 
with antibodies that bind specifically to antigens 
produced by or associated therewith. Such anti- 
bodies can directly induce a cytotoxic immune 
response, e.g.. mediated by complement, or an 
indirect cytotoxic immune response, e.g., through 
stimulation and. mobilization of T-cells, e.g.. killer 
cells (ADCO). Certain of such antibodies also pro- 
duce side effects which include compromise of 
elements of the hematopoietic system, and such 
side effects can be prevented, mitigated and/or 
reversed by cytokine therapy. Dosimetry and 
choice of cytokines will again be correlated to 
WBC, erythrocyte and platelet counts and other 
aspects of the status of the hematopoietic system, 
for which guidelines are provided herein. 

The mode of administration of the therapeutic 
agent as well as of the cytokine should be coordi- 
nated and optimized. For . example, intracavitary, 
e.g., intraperitoneal, administration of a radioisotope 
antibody conjugate will eventually result in lowering 



of the WBC count in a patient given a high dose of 
the cytotoxic immunoconjugate. due to eventual 
diffusion of the conjugate into the bloodstream and 
circulation through the bone marrow. Administration 

5 of the cytokine is advantageously effected intra- 
venously to have its maximum effect on the circula- 
tion through the bone marrow. Other forms of ad- 
ministration of the cytokine, e.g., intraarterial, in- 
trathecal, may be advantageous for more imme- 

10 diate access to the region of greatest 
hematopoietic cell compromise. 

A further parameter to consider Is whether the 
cytokine is administered in a single dose, in mul- 
tiple doses or as a continuous infusion during the 

is course of therapy. Certain cytokines are cleared 
rapidly from the body and will require periodic or 
continuous administration in order for their efficacy 
to be maximized. Depending if a pre-treatment. 
intra-treatment. or post-treatment of the cytokine is 

20 given, the manner of administration can differ. For 
example, if the cytokine is given concomitantly with 
the cytotoxic agent, it is preferable to administer 
the cytokine by continuous intravenous infusion 
over several hours and optionally repeated on one 

25 or more days during and after completion of the 
cytotoxic therapy. It should also be understood that 
continuous administration of a cytokine can be ef- 
fected by any of the transdermal modes of drug 
administration known to the art or yet to be devel- 

M oped. 

Radioisotopes are administered by a vanety of 
routes tor cancer therapy. These include, e.g., in- 
travenous, intraarterial, intracavitary (including in- 
traperitoneal), intrathecal and subcutaneous injeo 

3S tion, as well as by implantation of seeds of radioac- 
tive material at selected sites in the patient's body. 
The type, extent and time frame for myeloid and 
other hematopoietic celt toxicity will vary for each 
mode of administration of the cytotoxic agent and 

40 with the type of agent itself. In general, bone mar- 
row toxicity will be the most serious side effect of 
such therapeutic regimens and intravenous or in- 
traarterial administration of the cytokine will be the 
most effective preventive or palliative measure. 

45 Similar conditions exist for the application of 
anticancer and antimicrobial, e.g., antiviral, drugs, 
whose major side effects are hematologic toxicity. 
These drugs, including toxins, can be administered 
systemically without conjugation to a tumor-target- 

50 ing or infectious lesion-targeting antibody. Marrow 
toxicity is a common limiting factor in the dosage 
which can be administered, and the method of the 
invention is effective in significantly extending the 
dosage range of such agents. 

55 Conjugation of the drugs or toxins to antibodies 
to achieve better targeting of the drug to the patho- 
logical lesion improves the therapeutic index. Still 
further improvement can be achieved by combining 
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the immunoconjugate with cytokine administration. 
In some cases, drug or toxin activity is lost by 
attempts to conjugate the drug or toxin to an anti- 
body, and the targeting thereby afforded is not 
possible. In such instances, the cytokine treatment 
according to the invention is a preferred method for 
increasing the patient's tolerance for the higher 
levels of drug, toxin, or other cytotoxic agent nec- 
essary for maximal therapeutic activity. 

Radioisotope antibody conjugates can be ad- 
ministered by, e.g.. intravenous, intraarterial, in- 
tracavitary, intrathecal, intramuscular, or subcutane- 
ous routes. Again, intravenous or intraarterial ad- 
ministrations of cytokines will normally minimize 
bone marrow toxicity. 

Beta and alpha emitters are preferred for 
radioimmunotherapy, since the patient can be treat- 
ed in multiple doses on an outpatient basis. To the 
extent that the treatment results in bone marrow 
toxicity, administration of cytokines can be effected 
at convenient times by injection or even by trans- 
derma) administration of an appropriate level of 
cytokine. 

Particular mention should be made of the utility 
of the present method for preventing and/or 
ameliorating marrow toxicity, the major limiting side 
effect of neutron activated anticancer therapy using 
Boron-10 compounds, as described in the afore- 
mentioned Goldenberg patents and in Hawthorne. 
U.S. Patent Application Serial No. 742.436. Sys- 
temic administration ol Boron-10-containing com- 
pounds, e.g.. borates, carborane compounds and 
the like, followed by neutron irradiation, has been 
used in anticancer therapy. However excessive tox- 
icity to normal organs has been an unacceptable 
side effect of such treatments and they have not 
generally been very successful. Later improve- 
ments in such a therapeutic modality by conjuga- 
tion of, e.g.. carboranes. to anticancer antibodies, 
have attempted to minimize these side effects by 
targeting the boron atoms to tumor sites. While this 
therapeutic approach shows great promise, a fur- 
ther improvement in therapeutic efficacy is 
achieved by combining this treatment with a 
radioprotective treatment against the alpha radi- 
ation of the activated boron atoms using cytokines, 
according to the present invention. For example, a 
thermal neutron beam need not be so accurately 
directed to the lesion to be treated, since more 
generalized toxicity may be desired to destroy a 
larger tumor area which includes normal structures, 
with concomitant side effects. Use of simultaneous 
or post-treatment cytokine therapy to prevent or 
reverse hematopoietic toxicity improves the tar- 
geted cytotoxic neutron capture therapy. 

Another major application ol cytotoxic agents, 
particularly those that affect the lymphoid system 
(and therein particularly the T-lymphocytes). is to 



depress host Immunity In certain autoimmune dis- 
eases, e.g., systemic lupus erythematous, and in 
patients receiving organ transplants. These 
cytotoxic drugs are similar to those often used in 

5 cancer chemotherapy, with the attendant myeloid 
and other hematopoietic side effects. In addition to 
these drugs, specific antibodies against these 
lymphoid cells (particularly T-cells). e.g.. the anti- 
Tac monoclonal antibody of Uchiyama et al., J. 

jo Immunol. 126:1393 and 1398 (1981). which specifi- 
cally binds to the human IL-2 receptor of activated 
T-celis. can be conjugated to cytotoxic agents, 
such as drugs, toxins or radioisotopes, to effect a 
relatively select killing of these cells involved in 

ib organ rejection. For example, a T-celi antibody can 
be conjugated with a beta- or alpha-emitting 
radioisotope, and this can be administered to the 
patient prior to undertaking organ transplantation 
and, if needed, also thereafter. 

20 In order to effect a high T-cell Wiling dose 
without the concomitant limiting side effects to the 
hematopoietic system, this treatment can be com- 
bined with the use of cytokines, according to the 
present invention. This method is preferred for the 

25 long-term survival of many organ transplants, such 
as the kidney, heart, liver, etc.. where a critical 
period of organ rejection needs to be overcome. 

The dosage level of the cytokine will be a 
function of the extent of compromise of the 

30 hematopoietic cells, correlated generally with the 
WBC level in the patient Periodic monitoring of the 
WBC and other blood cell counts and adjustment 
of the rate and frequency of infusion or the dosage 
of the cytokine administered to achieve a relatively 

35 constant level of WBC's will ensure that the patient 
does not sustain undue marrow toxicity from the 
therapy. Experience will permit anticipation of WBC 
lowering and infusion of the cytokine at a time and 
in an amount sufficient to substantially prevent 

40 WBC depression. Importantly, this also insures that 
excessive side effects due to the cytokine itself are 
not produced, but only such side effects as are 
necessary to prevent compromise of the patient's 
myeloid and other hematopoietic cell systems. 

45 Correlation of cytokine dosage to WBC count 
suggests that, in general, reduction of WBC count 
from a normal range of 8-12.000/cmm to a level of 
about 2,000 can be reversed by administration of 
from about 1 ug to about 500 ug, preferably 5-100 

50 ug. more preferably about 10 ug of recombinant 
human IL-t in a single dose, the reversal of WBC 
count depression occurring within about 2-12 days, 
usually about 4 days. The clinician will appreciate 
that variations in the timing and dosage of cytokine 

55 administration as a function of the type of cytokine 
used, the extent and rate of compromise ol the 
bone marrow and/or other components of the 
myeloid and/or other hematopoietic elements and 
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the individual characteristics of the patient and the 
therapy protocol will be possible and often desir- 
able. These can easily be made by the clinician 
using conventional monitoring techniques and 
dosimetric principles. 

The present invention includes administration 
of one or a combination of cytokines, preferably 
lymphokines.-ewef-te; together with end/or subse- 
quent to administration of cytotoxic radioisotopes, 
drugs and/or toxins, alone or in combination, as 
such or in the form of antibody conjugates. The 
guidelines provided herein will enable the ordinary 
skilled clinician to adapt cytokine administration to 
enhance the efficacy and mitigate the adverse 
hematopoietic side effects of cytotoxic therapy as a 
function of WBC. platelet and erythrocyte counts, 
marrow component status and other particular di- 
agnostic indicia peculiar to the individual patient. In 
general, this invention is applicable to support an 
enhancement of efficacy of any cytotoxic therapy 
that has serious hematopoietic side effects that 
limit the therapy's efficacy. 

The present invention includes sterile injectable 
preparations and kits for use in practicing the 
therapeutic methods described hereinabove. 
Cytotoxic radioisotopes, drugs and/or toxins and/or 
antibody conjugates thereof are normally admin- 
istered as sterile injectable preparations. 

Where administration Is to be intravenous or 
intraarterial, such solutions are normally prepared 
in sterile phosphate-buffered saline (PBS). Exam- 
ples of solutions of radiolabeled antibody conju- 
gates for anti-tumor therapy are gfven in the afore- 
mentioned Goidenberg patents. Similar solutions 
will be appropriate for intravenous or intraarterial 
infusions of cytotoxic drugs and/or toxins and/or 
antibody conjugates thereof. 

Where cytokine therapy is to be administered 
together with the cytoxic agent, the cytokine can 
be included in the solution of the agent lor co- 
administration. Where, as is more often the case, 
administration of the cytokine is not simultaneous 
with that of the cytotoxic agent, a sterile solution of 
the cytokine in PBS will be appropriate, this mode 
being the preferred one to effect mitigation of bone 
marrow toxicity, even where administration of the 
cytotoxic agent is not intravenous or Intraarterial. In 
cases where administration of the cytotoxic agent 
is intraperitoneal intrathecal, subcutaneous or the 
like, conventional pharmaceutical^ acceptable ster- 
ile injection vehicles will be used for the admin- 
stration of the agent In cases where the cytokine 
treatment is an adjunct to organ transplantation, it 
will be provided as a separate preparation. 

■ Kilo for thoropy gcoordlng to tho procont inv o rv 
■ Don w i ll normal l y inciudo Ftori l o propnmt i ono of tho 
oytotouio ogont, oithor oo colutiono or oo lyophiliaod - 
jp i ids r oady <or diooo l ut i on in tho approprioto cto fr 



-Wo injection m^iv™ , ■ PR<? Suefr kite wM ln- 
■ oludo tho oppropriato dooogo of eytok i no, in oooo e 
- whor e co - admin i stration ooooro l ng to o prodoto *- 
n iin o d p rotoool i o onr i rrlfrn"* Mnrn ntinn , periev 

5 jgrly for a^TnrV"" *™"py ™p™ transplantation, 
tho Gytokino wil l bo provided in o oopoxolo eon 
- tolnor, oithor in lyophiliaod form or oc a ctorite 
oolution ln t o.g;i PDCi for odminlotrotion i n aooor - 
donoo with o protoool odoptod to roopond to th e 

w ■ p a tfenn hematolo g ical conditio n. 

Without further elaboration, it is believed that 
one skilled in the art can, using the preceding 
description, utiB2e the present invention to the full- 
est extent. The following preferred specific embodi- 

?5 ments are, therefore, to be construed as merely 
illustrative, and not limitative of the remainder of 
the disclosure in any way whatsoever. In the follow- 
ing examples, ail temperatures are set forth uncor- 
rected in degrees Celsius; unless otherwise in- 

20 dicated, all parts and percentages are by weight 

EXAMPLES 

1. Treatment of metastatic colon cancer with 5-FU 

26 + IL-1 

A 62-year-old man presents with a colonic car- 
cinoma metastatic to the liver, as shown by 
fiver/spleen scan and CAT scan (about 6 cm in 

30 diameter), and having a plasma CEA level of 42 
ng/mi. No other site of metastasis or recurrence 
has been found, and his general condition is very 
good (Karnovsky scale of 90). The patient is given 
5-1luorouraci! therapy over 5 days at a dose of 10 

as mg/kg intravenously, repeated every second day 
during the next five days, and then twice monthly 
(1st and 15th day of each month). In this type of 
therapy, toxicity usually begins to show by the 23rd 
day, whereby a drop in VYBC's to less than 

40 3,500/cmm is seen. In this case, after the second 
week of 5-FU therapy, the patient is infused on two 
alternate days with two doses of 10 ug IL-1 each. 
Upon measurement of the WBC's over the next two 
weeks, it is found that the usual drop is Inhibited 

45 significantly, thus permitting the patient to receive 
more extensive 5-FU chemotherapy. IL-1 admin- 
istration is repeated weekly or twice monthly, de- 
pending upon the patient's hematologic picture. As 
a result of this combination therapy, a 50% reduc- 

50 tion in the liver metastasis is noted on CAT scan 5 
months after onset of therapy. 

2. Treatment of breast cancer with Adriamycin, 
Cytoxin, and IL-1. 

55 

A 55-year-old woman presents with ctavicular 
and some rib metastases of a mammary carcinoma 
which has been resected 3 years earlier. She is 



9 



17 



EP 0 336 631 B1 



18 



given Adriamycln (30 mg/kg i.v. daily for 3 weeks) 
and Cytoxin (10 mg/kg i.v. every week). Two days 
prior to instituting this chemotherapy, she is given 
a slow Infusion of 100 ug IL-1, and then one week 
later again at a dose of 50 ug. On day 10, only a 
marginal (less than 20%) drop in her WBC's oc- 
curs. Therefore, instead of subsequent courses of 
chemotherapy being reduced, as is conventionally 
practiced when hematologic side effects occur, a 
full course of both drugs is repeated under contin- 
ued IL-1 therapy. Resolution of some of the rib 
metastases is seen radioiogically 7 months later. 

3. Treatment of colon cancer with Y-90-antibody 
conjugate and IL-1 

A patient with peritoneal spread of a colon 
cancer which has been resected 2 years earlier 
and found to be a Dukes' C lesion, and having a 
CEA blood titer of 55 ng/ml, presents for experi- 
mental therapy, since previous chemotherapy trials 
with 5-FU have been unsuccessful. The patient is 
given a 35 mCi dose of Yttrium-90 conjugated to a 
F(ab'h fragment of a murine monoclonal antibody 
against carcinoembryonic antigen (CEA), by in- 
traperitlneal injection. Two days later, an infusion of 
20 ug IL-1 is instituted i.v., and the patient's hema- 
tologic values monitored thereafter. No significant 
drop in WBC's is noted, thus permitting a repetition 
of the radloimmunotherapy 3 weeks later, followed 
again by IL-1 therapy. A third treatment is given 2 
months later, and radiological evidence erf some 
tumor and ascites reduction is noted 4 weeks later. 
Thus, the patient is able to tolerate higher and 
more frequent doses ol the radioimmunotherapy 
agent 

4. Treatment of advanced ovarian cancer with P-32 
and IL-1 

A 60-year-old woman with advanced ovarian 
cancer, presenting with ascites and considerable 
distension of her abdomen, is given intraperitoneal 
P-32 therapy by injection of P-32-orthophosphate. 
After the first Injection, an I.v. injection of 10 ug IL- 
1, repeated twice weekly, is instituted. The patient 
tolerates the P-32 therapy well, with only minimal 
hematologic toxicity noted. A minor response in her 
ovarian cancer is noted by radiological methods 
and by cytological analysis of the ascites fluid in 
her abdomen. 

5. Treatment ol cardiac transplant with Y-90-anti- 
body conjugate and 

A patient with end-stage myocardiopathy is to 
receive a heart transplant At the day of surgery, 
the patient is infused i.v. with 20 mCi Y-90 con- 



jugated to the monoclonal anti-Tac antibody of 
Uchiyama et at. referenced hereinabove, which 
binds to the human IL-2 receptor of activated T- 
lymphocytes. The patient is also given a dose of 

s 20 ug IL-1 i.v., as well, as conventional cor- 
ticosteroid therapy. Ten days later, a second dose 
of 10 mO Y-90-anti-Tac IgG is given i.v., but one 
day earlier, an i.v. injection of 20 ug IL-1 is also 
Instituted. As of 10 weeks later, no evidence of 

io graft rejection is noted, and the patient's hemato- 
logic picture Is relatively normal. The only other 
immunosuppressive therapy given during this pe- 
riod is the oral application of corticosteroids. The 
patient's general condition is good. 

is 

6. Treatment of melanoma with 1-131 -antibody-IL-1 
heteroconjugate 

A 44-year-old male presents with multiple 

20 melanoma deposits In his skin, ranging from less 
than 1 cm on his chest to more than 3 cm in his 
axilla. The F(ab')2 fragment of the 9.2.27 mon- 
oclonal antibody against human melanoma is con- 
jugated to IL-1 by the aminodextran method of Shin 

25 et at, supra, whereby an average of 20 IL-1 mol- 
ecules per aminodextran (15.000 darton) and about 
1 carrier per antibody fragment are loaded. The 
conjugate is then labeled with 1-131 by the 
chloramine-T method, yielding a high specific ac- 

30 tivity of 15 mCi/mg antibody protein. The patient is 
then given a 8-hour i.v. infusion of the heterocon- 
jugate. such that 70 mCi 1-131 and 20 ug IL-1 are 
administered. One day prior to this and 4 days 
later, I.v. injections of 10 ug IL-1 are given. This 

35 therapy regimen is repeated 1 week later, and then 
again 4 weeks later. Hematological evaluation re- 
veals a minor drop in WBC's (less than 20%). while 
evidence of disappearance of 2 small skin metas- 
tases and a 25-50% reduction of 3 larger 

40 melanoma sites is observed 2 months after onset 
of therapy. 

The preceding examples can be repeated with 
similar success by substituting the generically or 
specifically described reactants and/or operating 
45 conditions of this invention for those used in the 
preceding examples. 

Claims 

Claims for the following Contracting States : 
W AT, BE, CH, DE, FR, GB, IT, LI, LU. NU SE 



(o) a thorapoutio amount of -a cytoto x ic 
ogont offootlvo to troot a human p ati e nt truf - 
foring from a d i coatro r/ugcoptiblo to trea f- 
mont w i th a cytotoxic agont or un d ergoing a 
■ tioouo or organ tranoplontj w horo i n ooid 
oytotoMio ago** adso p roduces . 
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■ta omatopoiot l o or myoloid tOK i oity, and 
ft) on amount offoet lv o for oubotantiol l y - pr o - 
w ont i ng, — mW§attog — e* — rovorcfng — sueh 
■ homotopolotto or myolo i d toxicity of o 
d i ff 0 rgn1iaU < ?n^rnat N rat io n » ind L trinQ — cytokine 

as o oombinod proparot i on for olmulta - 
fl oouo coparat e or- " * "~~ 5 " " ~ " f ^ ArJ 
of thorgpy of di e 
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A p roduct according to cla i m - 1, ther e in sai d 
u yt otoxio ogont is o radioiooto p o. drug or to > e i *. 

A^produot according to claim 2. wherein said 
drug, toxin or radioisotope is conjugated to an 
antibody or antibody fragment 

Mr Tproduet according to claim Jr wherein said 
antibody or antibody fragment specifically 
binds to an antigen which is produced by or 
associated with cancer ceHs. 

-5- .A produot according to c!aim-6rwherein said 
antibody or antibody fragment specifically 
binds to an antigen which Is produced by or 
associated with an infectious microorganism. 

45r- •/Tp%duot according to clalm-lr wherein said 
antibody or antibody fragment specifically 
binds to an antigen which is produced by or 
associated with a lymphocyte. 

a product oocording to any of cJatmo 1 6i 

^vh oroin oold oytokino Id i ntorloultin 1 (IL 1), o 
■ co l ony cumulating - factor (CSF), i ntor l oufcln^ 
(H a) , o r platel e t growth fartor . 



-A product aooording to any of claims 1 -6 
w horoin oompooont (b)- i o a comb i nation e f 

VWM V f Willi 



. A product according to claim 0, whoroin aa id 
combination o f cyt o liinrtrr W ™|"ntnfi frnm th e- 
g roup oonolotinQ of 1L 1 and C GOf, IL 1 gnd 
I L Q, IL 3 and G CSF, IL - 1 and p l atolot gr o wth 
■ faUui.mid 1M a"d OM OOP . 



I. -16: The use of 

(a) a therapeutic amount of a cytotoxic 
agent effective to treat a human patient suf- 
fering from a disease susceptible to treat- 
ment with a cytotoxic agent or undergoing a 
tissue or organ transplant wherein said 
cytotoxic agent also produces 
hematopoietic or myeloid toxicity: and 

(b) an amount effective for substantially pre- 
venting, mitigating or reversing such 
hematopoietic or myeloid toxicity of a 
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differentiation/maturation-inducing cytokine,^ 
in the preparation of an agent for use in a 
method of therapy of disease or graft rejection, 
wherein a human patient suffering from a dis- 
ease susceptible to treatment with a cytotoxic 
agent or undergoing a tissue or organ trans- 
plant is treated with a therapeutic amount of a 
cytotoxic agent which also produces 
hematopoietic or myeloid toxicity, and wherein 
further in said method an amount effective for 
substantially preventing, mitigating or reversing . 
such hematopoietic or myeloid toxicity of a^SM* 
oWorontiotion/mQturotion i nduoing cytokine is 
administered to said patient -BfieMe, simulta- 
neously with or subsequent to exposure to said 
cytotoxic agent. 

7 I 
•44% The use according to claim wherein said 
cytotoxic agent is a radioisotope, drug or toxin, 

13 , Tho uoo according to cla i m 11. whoroin aoi d 
c y to kine ic ndm i nlrftnrnrf r r ' ,nr >n nr 

aeeuety with administration ef said 

ijtdioicotopn, rinifj nr toxin. 

43, Tho uco accord i ng to claim 11j whoroin said 
oytokino ic admlnictorod cubooquont to admin 
fo li a t ion of oaid radiois o tope, drug or toxm . 

z 

The use according to claim 46; wherein said 
cytokine is administered at least 2 days after 
administration ot said radioisotope, drug or tox- 

4£r The use according to claim 44% wherein said 
drug is an anticancer drug. 

2^ 

46: The use according to claim 44-. wherein said 

dnjg is an antimicrobial drug. 
II PKce&4<\ clan* 

-4ft The use according to any o f claime 10 16, 
wherein a combination of cytokines is admin- 
istered. 

4 0. Tho use according to claim 17, whoro i n oa t d 
comb i nation of oytokinoc is coloctod Irom the 
group c o nsistin g of I L 1 and ffrCSF , 11 - 1 an d 
II 0, IL 3 and G - CSF, IL 1 ond platolot growth 
.fuctLH.uini IL 1 uwd HM Of)f. 

Claims for the following Contracting States : 
ES. GR 
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1. A process for the preparation of a product 
55 comprising admixing: 

<a) a therapeutic amount of a cytotoxic 
agent effective to treat a human patient suf- 
fering from a disease susceptible to treat- 
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ment with a cytotoxic agent or undergoing a 
tissue or organ transplant, wherein said 
cytotoxic agent also produces 
hematopoietic or myeloid toxicity, and 
(b) an amount effective for substantially pre- 
venting, mitigating or reversing such 
hematopoietic or myeloid toxicity of a 
differentiation/maturation-inducing cytokine 

other than (L-2, 
to form a combined preparation for si- 
multaneous separate or sequential use in a 
method of therapy of disease or graft rejection. 

2. A process according to claim 1, wherein said 
cylotoxic agent is a radioisotope, drug or toxin. 

3. A process according to claim 2, wherein said 
drug, toxin or radioisotope Is conjugated to an 
antibody or antibody fragment. 

4. A process according to claim 3, wherein said 
antibody or antibody Iragment specifically 
binds to an antigen which is produced by or 
associated with cancer cells. 

5. A process according to claim 3. wherein said 
antibody or antibody Iragment specifically 
binds to an antigen which is produced by or 
associated with ah infectious microorganism. 

B. A process according to claim 3. wherein said 
antibody or antibody fragment specifically 
binds to an antigen which is produced by or 
associated with a lymphocyte. 

7. A process according to any of claims 1-6, 
wherein said cytokine Is interleukin-1 (IL-1). a 
colony stimulating factor (CSF). interteukin-3 
(IL-3). or platelet growth factor. 

B. A process' according to any of claims 1-6 
wherein component (b) is a combination ol 
said cytokines. 

9. A process according to claim 8. wherein said 
combination of cytokines is selected from the 
group consisting of IL-1 and G-CSF, IL-1 and 
IL-3. IL-3 and G-CSF. IL-1 and platelet growth 
factor, and IL-1 and GM-CSF. 

10. The use of 

(a) a therapeutic amount of a cytotoxic 
agent effective to treat a human patient suf- 
fering from a disease susceptible to treat- 
ment with a cytotoxic agent or undergoing a 
tissue or organ transplant, wherein said 
cylotoxic agent also produces 
hematopoietic or myeloid toxicity: and 



(b) an amount effective for substantially pre- 
venting, mitigating or reversing such 
hematopoietic or myeloid toxicity of a 
differentiation/maturation-inducing cytokine, 
in the preparation of an agent for use in a 
method of therapy of disease or graft rejection, 
wherein a human patient suffering from a dis- 
ease susceptible to treatment with a cytotoxic 
agent or undergoing a tissue or organ trans- 
plant is treated with a therapeutic amount of a 
cytotoxic agent which also produces 
hematopoietic or myeloid toxicity and wherein 
further in said method an amount effective for 
substantially preventing, mitigating or reversing 
such hematopoietic or myeloid toxicity of a 
differentiation/maturation-inducing cytokine is 
administered to said patient prior to, simulta- 
neously with or subsequent to exposure to said 
cytotoxic agent. 

11. The use according to claim 10. wherein said 
cytotoxic agent is a radioisotope, drug or toxin. 

12. The use according lo claim 11, wherein said 
cytokine is administered prior to or simulta- 
neously with administration of said 
radioisotope, drug or toxin. 

13. The use according to daim 11, wherein said 
cytokine Is administered subsequent to admin- 
istration of said radioisotope, drug or toxin. 

14. The use according lo claim 13. wherein said 
cytokine is administered at least 2 days after 
administration of said radioisotope, drug or tox- 
in. 

15. The use according to claim 11, wherein said 
drug is an anticancer drug. 

16. The use according to claim 11, wherein said 
drug is an antimicrobial drug. 

17. The use according to any of claims 10-16. 
wherein a combination of cytokines is admin- 
istered. 

1a The use according to claim 17. wherein said 
combination of cytokines is selected from the 
group consisting of IL-1 and G-CSF, IL-1 and 
IL-3, IL-3 and G-CSF. IL-1 and platelet growth 
factor, and IL-1 and GM-CSF. 

PatentansprUche 

PatentansprOche fUr folgende Vertragsstaaten 
: AT, BE. CH. DE, FR, GB, IT, U, LU, NL, SE 

1. Produkl, enthaltend: 
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(a) ein cytotoxisches Mittel, in einer thera- 
peutischen Menge. die zur Behandlung ei- 
nes Patlenten, der an einer zur Behandlung 
mit einem cytotoxischen Mittel zugSngii- 
chen Krankheit ieidet oder einer Gewebe- 
oder Organtransplantation unterzogen wird, 
wirksam ist, wobei dieses cytotoxische Mit- 
tel auch sine hSmatopoetische oder myelol- 
de ToxizitSt hervorruft, und 

(b) ein von IL-2 abweichendes, eine 
Differenzierung/Reifung induzierendes Cyto- 
kin In einer Menge. die im wesentlichen 
eine PrSvention, Milderung oder Umkehr 
dieser hSmatopoetischen oder myeloiden 
ToxizitSt bewirkt 

als kombinlertes PrSparat zur gleichzeitigen 
getrennten Oder sequentiellen Anwendung in 
einem Verfahren zur Theraple einer Krankheit 
oder Transplantatabstoflung. 

2. Produkt nach Anspruch 1, wobei es sich bel 
dem cytotoxischen Mittel um ein Radioisotop. 
einen Arznelstoff oder ein Toxin handelt. 

3. Produkt nach Anspruch 2, wobei der Arznei- 
stotf. das Toxin oder das Radioisotop mil ei- 
nem AntikSrper oder Antikdrpertragment konju- 
giert 1st 

4. Produkt nach Anspruch 3. wobei der AntikSr- 
per oder das AntikSrperfragment eine spezift- 
sche Bindung mit einem Antigen eingeht das 
von Krebszellen gebildet wird oder mit diesen 
assoziiert ist. 

6. Produkt nach Anspruch 3, wobei der Antik6r- 
per oder das Antik6rper1ragment eine spezifl- 
sche Bindung mit einem Antigen eingeht, das 
von einem infektiosen Mikroorganismus gebil- 
det wird odor mit diesem assoziiert ist. 

6. Produkt nach Anspruch 3. wobei der ArrtiMSr- 
per oder das AntikSrperfragment eine spezifi- 
sche Bindung mit einem Antigen eingeht das 
von einem lymphocyten gebildet wird oder mit 
diesem assoziiert ist. 

7. Produkt nach einem der AnsprOche 1 bis 6. 
wobei es sich bei dem Cytokin um Interieukin- 
1 (IL-1 einen Kolontenstimuiierenden Faktor 
(CSF), lnterteuktn-3 (IL-3) oder Thrombocyten- 
Wachstumsfaktor handelt. 

a Produkt nach einem der AnsprOche 1 bis 6. 
wobei es sich bei der Kornponente (b) um eine 
Kombination der genannten Cytokine handelt 



9. Produkt nach Anspruch 8. wobei die Kombina- 
tion von Cytokinen aus der Qruppe IM und G- 
CSF. IL-1 und IL-3, IL-3 und G-CSF, IL-1 und 
Thrombocylen-Wachstumsfaktor sowie IL-1 
und GM-CSF ausgewfihlt ist 

10. Verwendung 

a) eines cytotoxischen Mlttels In einer thera- 
peutischen Menge, die zur Behandlung el- 
nes Patienten. der an einer zur Behandlung 
mtt einem cytotoxischen Mittel zugSngli- 
chen Krankheit ieidet oder einer Gewebe- 
oder Organtransplantation unterzogen wird, 
wirksam rst, wobei dieses cytotoxische Mit- 
tel auch eine hSmatopoetische oder myeloi- 
de ToxizitSt hervorruft und 
<b) eines eine Differenzierung/Reifung indu- 
zierenden Cytokins in einer Menge, die im 
wesentlichen eine PrSvention* Milderung 
oder Umkehr dieser hSmatopoetischen oder 
myeloiden ToxizitSt bewirkt. 
bei der Herstellung eines Mittets zur Verwen- 
dung in einem Verfahren zur Therepie einer 
Krankheit oder TransplantatabstoBung, wobei 
ein menschlicher Patient, der an einer der Be- 
handlung mit einem cytotoxischen Mittel zu- 
ganglichen Krankheit Ieidet oder einer 
Gewebe- oder Organtransplantation unterzogen 
wird. mtt einem cytotoxischen Mittel in einer 
therapeutischen Menge behandelt wird. die 
auch eine hSmatopoetische oder myeloide To- 
xizitSt hervorruft wobei bei diesem Verfahren 
zusatziich eine Menge eines die 
Differenzierung/Reifung induzlerenden Cyto- 
kins, die im wesentlichen zur PrSvention, Lln- 
derung oder Umkehr dieser hSmatopoetischen 
oder myeloiden ToxizitSt ausreicht, dem Pa- 
tienten vor. gleichzeitig Oder im AnschluB an 
eine Exposition mit dem cytotoxischen Mittel 
verabreicht wird. 

11. Verwendung nach Anspruch 10, wobei es sich 
* bei dem cytotoxischen Mittel um ein Radioiso- 
top. einen Arznelstoff Oder ein Toxin handelt. 

12. Verwendung nach Anspruch 11, wobei das Cy- 
tokin vor oder gleichzeitig mit der Verabrel- 
chung des Radioisotope des Arzneistoffs oder 
des Toxins verabreicht wird. 

13. Verwendung nach Anspruch It, wobei das Cy- 
tokin im AnschluB an die Verabreichung des 
Radioisotops. Arzneistoffs oder Toxins verab- 
reicht wird. 

14. Verwendung nach Anspruch 13, wobei das Cy- 
tokin mindestens zwei Tage nach der Verabrei- 
chung des Radioisotops. Arzneistoffs oder To- 
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xins verabreicht wlrd. 

15. Verwendung nach Anspruch 11, wobei es sich 
bei dem Arzneistoff um einen Antikrebs-Arznei- 
stoff handelL 

16. Verwendung nach Anspruch 11, wobei es sich 
bef dem Arzneistoff um einen antimlkrobieilen 
Arzneistoff handelt 

17. Verwendung nach einem der AnsprUche 10 bis 
16. wobei eine Kombination von Cytokinen ver- 
abreicht wird. 

1a Verwendung nach Anspruch 17. wobei die 
Kombination von Cytokinen aus der Gruppe 1L- 
1 und G-CSF. tL-1 und IL-3, IL-3 und G-CSF, 
IL-1 und Thrornbocyten-Wachstumsfaktor so- 
wie IL-l und GM-CSF ausgewShlt wird. 

PatentansprUche lUr folgende Vertragsstaaten 
: ES, QR 

1, Verfahren zur Herstellung eines Produkts, unv 
fassend das Vermischen: 

a) eines cytotoxischen Mittels in einer thera- 
peutlschen Menge, die zur Behandlung ei- 
nes Patienten. der an einer zur Behandlung 
mit einem cytotoxischen Mittel zugSngli- 
chen Krankheit leidet oder einer Gewebe- 
oder Organtransplantation unterzogen wird, 
wirksam ist, wobei dieses cytotoxische Mit- 
tel auch eine hSmatopoetische oder myeioi- 
de ToxizitSt hervorruft, und 
(b) eines von IL-2 abweichenderi, eine 
Drfferenzierung/Reifung induzierenden Cyto- 
kins, in einer Menge, die im weserrtlichen 
eine Prevention, Milderung oder Umkehr 
dieser hamatopoetischen oder myeloiden 
ToxizilSt bewirkt, 
unter BMdung eines kombinierten PrSparats zur 
gieichzeitigen getrennten oder aufeinanderfol- 
genden Anwendung in einem Verfahren zur 
Therapie einer Krankheit oder Transpiantatab- 
stoBung. 

2. Verfahren nach Anspruch 1, wobei es sich bei 
dem cytotoxischen Mittel um ein Radioisotop. 
einen Arzneistoff oder ein Toxin handelt 

a Verfahren nach Anspruch 2. wobei der Arznei- 
stoff. das Toxin Oder das Radioisotop mit ei- 
nem' Antikarper oder Antik6rperfragment konju- 
giert ist 

4. Verfahren nach Anspruch 3, wobei der AntikQr- 
per oder das Antikorperfragment eine spezifi- 
sche Bindung mit einem Antigen eingeht. das 
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von Krebszelten gebildet wird oder mit diesen 
assoziiert ist. 

5. Verfahren nach Anspruch 3, wobei der AntikSr- 
per oder das Antikdrperfragment eine spezifi- 
sche Bindung mit einem Antigen eingeht, das 
von einem infektidsen Mikroorganismus gebil- 
det wird oder mit diesem assoziiert ist. 

a Verfahren nach Anspruch 3. wobei der Antikdr- 
per oder das Antikorperfragment eine spezifi- 
sche Bindung mit einem Antigen eingeht. das 
von einem Lymphocyten gebildet wird oder mit 
diesem assoziiert ist. 



7. Verfahren nach einem der AnsprUche 1 bis 6, 
wobei es sich bei dem Cytokin um Interleukirt- 
1 (IL-1), einen Kolonienstimulierenden Faktor 
(CSF). lnterleukin-3 (IL-3) oder Thrombocyten- 

20 Wachstumsfaktor handelt. 

8. Verfahren nach einem der AnsprQche 1 bis 6. 
wobei es sich bei der Komponente (b) um eine 
Kombination der genannten Cytokine handelt. 

25 

9. Verfahren nach Anspruch 8. wobei die Kombi- 
nation von Cytokinen aus der Gruppe IL-1 und 
G-CSF. IL-1 und IL-3. IL-3 und G-CSF. IL-1 und 
Thrombocyten-Wachstumsfaxtor sowie IL-1 

30 und GM-CSF ausgewfihlt ist. 

10. Verwendung 

a) eines cytotoxischen Mittels in einer there- 
peutischen Menge, die zur Behandlung ef- 
JS nes Patienten, der an einer zur Behandlung 

mit einem cytotoxischen Mittel zugangR- 
chen Krankheit leidet oder einer Gewebe- 
oder Organtransplantation unterzogen wird, 
wirksam ist. wobei dieses cytotoxische Mil- 
40 tel auch eine hamatopoetische oder myelol- 

de ToxizitSt hervorruft. und 
(b) eines eine Dirferenzierung/Reitung indu- 
zierenden Cytbklns In einer Menge, die im 
wesentlichen eine Prevention, Milderung 
45 oder Umkehr dieser hfimatopoetischen oder 

myeloiden Toxizitat bewirkt. 
bei der Herstellung eines Mittels zur Verwen- 
dung in einem Verfahren zur Therapie einer 
Krankheit oder Transplantatabstofiung, wobei 
so ein menschlicher Patient, der an einer der Be- 

handlung mit einem cytotoxischen Mittel zu- 
ganglichen Krankheit leidet oder einer 
Gewebe- oder Organtransplantation unterzogen 
wlrd. mit einer therapeutischen Menge eines 
5S cytotoxischen Mittels behandelt wird. die auch 

eine hamatopoetische oder myeloide ToxizilSt 
hervorruft, wobei bei diesem Verfahren zusatz- 
tich eine Menge eines die 
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Dlfferenzierung/Reifung induzierenden Cyto- 
klns. die im weserrtfichen zur Pravention, Lln- 
derung Oder Umkehr dfeser hSmatopoetischen 
Oder myeloiden ToxizilSt ausreicht, dem Pa- 
tienten vor, gleichzeitig Oder im AnschtuB an 
eine Exposition mit dem cytotoxischen Mittet 
verabreicht wird. 

11. Verwendung nach Anspruch 10. wobei es sich 
bei dem cytotoxischen Mittet urn ein Radioiso- 
top, einen Arzneistoff oder ein Toxin handelt 

12. Verwendung nach Anspruch 11, wobei das Cy- 
tokin vor oder gleichzeitig mit der Verabrei- 
chung des Radioisotops. des Arzneistolfs oder 
des Toxins verabreicht wird. 

13. Verwendung nach Anspruch 11, wobei das Cy- 
tokin im AnschluO an die Verabreichung des 
Radioisotops, Arzneistoffs oder Toxins verab- 
reicht wtrd. 

14. Verwendung nach Anspruch 13. wobei das Cy- 
tokin rnindestens zwei Tage nach der Verabrei- 
chung des Radioisotops, Arzneistorfs oder To- 
xins verabreicht wird. 

15. Verwendung nach Anspruch 11, wobei es sich 
bei dem Arzneistoff urn einen Antikrebs-Arznei- 
stoff handelt. 

16. Verwendung nach Anspruch 11. wobei es sich 
bei dem Arzneistoff urn einen antimikrobielten 
Arzneistoff handelt. 

17. Verwendung nach einem der AnsprUche 10 bis 
16. wobei eine Kombination von Cytokinen ver- 
abreicht wird. 

18. Verwendung nach Anspruch 17. wobei die 
Kombination von Cytokinen aus der Gruppe IL- 
1 und G-CSF, IL-1 und 11-3. IL-3 und G-CSF, 
IL-1 und Thrombocyten-Wachstumsfaktor so- 
wie IL-1 und GM-CSF ausgewShlt wird. 

Revendlcetlons 

Revendication* pour les Etats con^ac an s 
sulvants : AT, BE, CH, DE, FR. GB, IT, U, LU. NL. 
SE 

1. Produit comprenant : 

(a) une quantity therapeutique d'un agent 
cytotoxique efflcace pour traiter un malade 
humain souffrant d'une maiadie sensible au 
traitement par un agent cytotoxique ou su- 
bissant une greffe tissulaire ou d'organe, 
ledrt agent cytotoxique produisant Sgale- 
ment une toxicite hematopoiStique ou my$- 



10 



JS 



20 



loxje. et 

(b) une quantity efficace pour sensiblement 
prSvenir, limiter ou faire r$troce<Jer une telle 
toxicite* rtgmatopoKStique ou mySloxJe, d'une 
cytokine induisant dilfe>enciation/maturation, 
autre que IL-2, 
sous la forme d'une preparation associee 
pour usage simultane, separ<3 ou sequentief, 
dans un mode de traitement d'une maiadie ou 
d'un rejet de greffon. 

2. Produit selon la revendication 1. dans lequel 
ledit agent cytotoxique est un radio-isotope, un 
medicament ou une toxine. 

3. Produit selon la revendication 2. dans lequel 
ledit medicament, toxine ou radio-isotope est 
conjugue* a un anticorps ou a un fragment 
d'anticorps. 



4. Produit selon la revendication 3. dans lequel 
ledrt arrticorps ou fragment d'anticorps se fixe 
spe*ctfiquement a un antigene produit par des 
cellules cancereuses ou associS a ces dernie- 
*s res. 

6. Produit selon la revendication 3. dans lequel 
ledit anticorps ou fragment d'anticorps se frxe 
specffiquement a un antigene produit par un 
30 microorganisrne infectieux ou associS a ce 
dernier. 

6. Produit selon la revendication 3, dans lequel 
ledit anticorps ou fragment d'anticorps se fixe 

5 5 specifiquement a un antigene produit par un 
lymphocyte ou associe* a ce dernier. 

7. Produit selon I'une quelconque des revendica- 
tions 1 a 6. dans lequel ladrte cytokine est 

40 rirrterleukine 1 (IL-1). un facteur stimulant les 
colonies (CSF), I'interieukine 3 (IL-3) ou le fac- 
teur de croissance plaquettaire. 

8. Produit selon Tune quelconque des revendica- 
45 tions 1 a 6. dans lequel le composant (b) est 

une association desdites cytokines. 

9. Produit selon la revendication a dans lequel 
ladite association de cytokines est saMection- 

60 n<$e dans le groupe constituS par IL-1 et G- 

CSF. IL-1 et IL-3, IL-3 et G-CSF, IL-1 et le 
facteur de croissance plaquettaire. et IL-1 et 
GM-CSF. 

55 10. Utilisation de : 

(a) une quantity therapeutique d'un agent 
cytotoxique efficace pour traiter un malade 
humain souffrant d'une maiadie sensible au 
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traitement par un agent cytotoxiquo ou su- 
bissant une greffe tissulaire ou d'organe. 
iedit agent cytotoxique produisant egale- 
ment une toxicite hematoporetique ou my6- 
loMe; et 

(b) une quantity efficace pour sensiblement 
pr^venir, limiter ou faire retroceder une telle 
toxicity hematopo'iStique ou myeioide, d'une 
cytokine induisant differenciation/maturetion, 
dans la preparation d'un agent a uliHser 
dans un mode de traitement d'une maladle ou 
d'un rejet de greffon. un malade humain souf- 
frant d'une maladie sensiblement au traitement 
par un agent cytotoxique ou subissant une 
greHe tissulaire pu d'organe etant traite* par 
une quanta th^rapeutique d'un agent cytotoxi- 
que qui prodult egalement une toxicite h§mato- 
poietique ou myeioVde. et en outre, dans Iedit 
mode theVapeutique. une quantity efficace 
pour sensiblement pr4venir. limiter ou faire re- 
troceder une telle toxicite* hematopofctique ou 
my&oide. d'une cytokine induisant 
drrf^renciation/maturation etant administnie au- 
dit malade avant. en meme temps que ou 
apres Imposition audit agent cytotoxique. 

11. Uilisalion selon ia revendication 10. dans le- 
quel Iedit agent cytotoxique est un radio-Isoto- 
pe, un medicament ou une toxine. 

12. Utilisation seion la revendication 11. dans la- 
quelle ladite cytokine est administr^e avant ou 
en meme temps que Iedit radio-isotope, medi- 
cament ou toxine. 

13. Utilisation selon la revendication 11. dans la- 
quelle ladite cytokine est adminlstrSe apres 
[•administration dudit radio- isotope, medica- 
ment ou toxine. 

14. Utilisation selon la revendication 13. dans ta- 
quelle ladite cytokine est administrSe deux 
jours au moins apres radministration dudit 
radio-isotope, medicament ou toxine. 

15 Utilisation selon la revendication 11. dans la- 
quolle Iedit medicament est un medicament 
anticancereux. 

16 Utilisation selon la revendication 11, dans la- 
quelte Iedit medicament est un medicament 
antimicrobien. 

17. Utilisation selon Tune quelconque des revendi- 
cations \0 a 16. dans iaqueile une association 
de cytokines est admlnistree. 
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18. Utilisation selon la revendication 17. dans Ia- 
queile ladite association de cytokines est se- 
lectionnee dans le groupe constitue* par IL-1 et 
G-CSF, IL-1 et IL-3. IL-3 et G-CSF. IL-1 et le 
facteur de croissance plaquettaire. et IL-1 et 
GM-CSF. 

Revendicatlons pour les Elats contractanls 
sulvants : ES, QR 



1. Procede de preparation d'un produit compre- 
nant le melange de : 

(a) une quanta Iherapeutique d'un agent 
cytotoxique efficace pour traKer un malade 

J5 humain souffrant d'une maladie sensible au 

traitement par un agent cytotoxique ou su- 
bissant une greHe tissulaire ou d'organe, 
"Iedit agent cytotoxique produisant egale- 
ment une toxicite hematopofctique ou my$- 

20 loYde.et 

(b) une quantiie. efficace pour sensiblement 
prevenir. limiter ou faire retroceder une telle 
toxicite ruSmatopoletique ou myeloYde, d'une 
cytokine induisant differenciation/maturation, 

25 autre que IL-2, 

pour former une preparation assocl6e pour 
usage simuitane. sepanS ou sequentiel. dans 
un mode de traitement d'une maladie ou d'un 
rejet de greffon. 

W z Precede selon la revendication 1, dans lequel 
Iedit agent cytotoxique est un radio-isotope, un 
medicament ou une toxine. 

35 3. Procede selon la revendication 2. dans lequel 
Iedit medicament toxine ou radio-isotope est 
conjugue a un anticorps ou a un fragment 
d'anticorps. 

4 Procede seion la revendication 3, dans lequel 
Iedit anticorps ou fragment d'anticorps se lixe 
specifiquement.a un antigene produit par des 
cellutes cancereuses ou associe a cos dernie- 
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6 Procede seion la revendication 3, dans lequel 
Iedit anticorps ou fragment d'anticorps se fixe 
specifiquement a un antigene produit par un 
microorganisme infectieux ou associe a ce 
so dernier. 

6 Procede selon la revendication 3, dans lequel 
Iedit anticorps ou fragment d'anticorps se fixe 
specifiquement a un antigene produit par un 

55 lymphocyte ou associe a ce dernier. 

7 Procede seton I'une quelconque des revendi- 
catlons 1 a 6. dans lequel ladite cytokine est 
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Hnteileukine 1 (IL-1), un facteur stimulant les 
colonies <CSF), I'interleukine 3 (IL-3). ou la 
facteur de croissance plaquettaire. 

a Proceed selon I'une queiconque des revendi- 
cations 1 a 6. dans fequel le composant (b) est 
une association desdites cytokines. 

9. Pfocfide* selon la revendication 8. dans lequel 
ladite association de cytokines est seiection- 
nee dans le groupe constitue par IL-1 et G- 
CSF. IL-1 et IL-3. IL-3 et G-CSF, IL-1 et le 
facteur de croissance plaquettaire, et IL-1 et 
GM-CSF. 

10. Utilisation de : 

(a) une quantite thfirapeutique d'un agent 
cytotoxique efficace pour traiter un malade 
humaln souffrant d'une maladie sensible au 
traitement par un agent cytotoxique ou su- 
bissant une greffe tissulalre ou d'organe. 
ledit agent cytotoxique produisant egaie- 
ment une toxicity hematopoiStique ou rnye- 
loide; et 

(b) une quanta, efficace pour sensiblement 
prevenir. limiter ou faire r<3troce*der une telle 
toxicity hematopoiStique ou mySlolde, d'une 
cytokine induisant differentiation/maturation, 

dans la preparation cTun agent a utifiser 
dans un mode de traitement d'une maladie ou 
d'un rejel de greffon, un malade bumain souf- 
frant d'une maladie sensible au traitement par 
un agent cytotoxique ou subissant une gretfe 
tissulaire ou d'organe etant traite par une 
quantite' the>apeutique d'un agent cytotoxique 
qui produit egalement une toxicite hematopoie- 
tique ou myeioTde. et en outre, dans ledit 
mode theVapeulique. une quantity efficace pour 
sensiblement prevenir. limiter ou faire nltroce- 
der une telle toxicite h^matopo^tlque ou mye- 
knde, d'une cytokine induisant 
dirf^renciatiorVmaturation etant administree au- 
dit malade avant, en mime temps que ou 
apres I'exposition audit agent cytotoxique, 

11. Utilisation selon la revendication 10. dans la- 
quelle ledit agent cytotoxique est un radio- 
isotope, un medicament ou une toxine. 

12. Utilisation selon la revendication 11, dans la- 
quelle ladite cytokine est administ/ee avant ou 
en meme temps que ledit radio-isotope, medi- 
cament ou toxine. 

13. Utilisation selon la revendication 11. dans la- 
quelle ladite cytokine est administree apres 
I'administration dudit radio-isotope, medica- 
ment ou toxine. 



w 



15 



20 



25 



00 



35 



AO 



45 



50 



55 



14. Utilisation selon la revendication 13. dans la- 
quelle lacSte cytokine est administree deux 
jours au moins apres I'administration dudft 
radio-isotope, medicament ou toxine. 

15. Utilisation selon la revendication 11. dans la- 
' quelle ledit medicament est un medicament 

anticancereux. 

16. Utilisation selon la revendication 11, dans la- 
quelle ledit medicament est un medicament 
antimicrobien. 

17. Utilisation selon Tune quelconque des revendi- 
cations 10 a 16. dans laquelle une association 
de cytokines est administree. 

18. Utilisation selon la revendication 17, dans la- 
quelle ladite association de cytokines est s4- 
lectionnee dans le groupe constitue par IL-1 et 
G-CSF. IL-1 et IL-3. IL-3 et G-CSF, IL-1 et le 
facteur de croissance plaquettaire, el IL-1 et 
GM-CSF. 
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